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(54) IMAGE RECORDING APPARATUS 

(57)Abstract: 

PROBLEM TO BE SOLVED: To obtain an image 
recording apparatus, which is provided with two power 
supplies for increasing efficiency in a standby operation 
and in which an overcurrent protective circuit is 
simplified, when it is required to protect the short circuit 
of a power system. 

SOLUTION: This apparatus is provided with a rectifying 
circuit DA101 which rectifies a commercial power 
supply, a capacitor C101 which smoothes the voltage of 
the rectifying circuit DA101, a first voltage conversion 
device 101 which controls its smoothed voltage in such 
a way that the voltage is insulation-dropped to become 
a set voltage, a logic-based load such as a 
microcomputer IC104 or the like which is driven by the 
output of the first voltage conversion device 101, a 
second voltage conversion device 102 which controls 
the smoothed voltage by the capacitor, in such a way 
that the voltage is insulatingly dropped so as to become 
a set voltage, a power- based load such as a motor or 
the like which is driven by the output of the second voltage conversion device 102, a current 
detecting resistance R1 1 9 which detects the output current of the second voltage conversion 
device 102 is provided, and a relay RL101 or the like with which the supply of the smoothed 
voltage by the capacitor to the second voltage conversion device 102 is cut off, when a current 
at a prescribed value or higher is detected by using the current detecting resistance R1 19. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The rectifier circuit which rectifies a source power supply in the image recording 
equipment which operates by the source power supply, The capacitor which carries out smooth 
[ of the electrical potential difference of said rectifier circuit ], and the 1st electrical-potential- 
difference inverter controlled to carry out insulating pressure lowering of the smooth electrical 
potential difference by said capacitor, and to become a fixed electrical potential difference, Logic 
system loads, such as a microcomputer driven with the output of said 1st electrical-potential- 
difference inverter, The 2nd electrical-potential-difference inverter controlled to carry out 
insulating pressure lowering of the smooth electrical potential difference by said capacitor, and 
to become a fixed electrical potential difference, When the current beyond a predetermined value 
is detected by power system loads, such as a motor driven with the output of said 2nd 
electrical-potential-difference inverter, a current detection means to detect the output current 
of said 2nd electrical-potential-difference inverter, and said current detection means, Image 
recording equipment characterized by providing a cutoff means to intercept supply of the 
smooth electrical potential difference by said capacitor to said 2nd electrical-potential- 
difference inverter. 

[Claim 2] Said microcomputer is image recording equipment according to claim 1 characterized 

by performing control which intercepts supply of the smooth electrical potential difference by 

said capacitor to said 2nd electrical-potential-difference inverter when the current beyond a 

predetermined value is detected by said current detection means. 

[Claim 3] Said cutoff means is image recording equipment according to claim 1 or 2 

characterized by receiving control with said microcomputer according to the waiting period of 

equipment. 

[Claim 4] Said 2nd electrical-potential-difference inverter is image recording equipment 
according to claim 1 or 2 characterized by being a self-excitation-type ringing choke converter. 
[Claim 5] Said image recording equipment Image recording equipment according to claim 1 to 4 
characterized by being image recording equipment using electrophotography print methods, such 
as a laser beam printer and an LED (light emitting diode) printer. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] Concerning the image recording equipment which operates by the source 
power supply, this invention incorporates image data from the equipment exteriors (host), such 
as a host computer, and relates to the image recording equipment which records an image on 
recorded materials, such as paper. 
[0002] 

[Description of the Prior Art] It is common to have the driver voltage of an internal circuitry two 
kinds or more than it with the image recording equipment using electrophotography print 
methods, such as a laser beam printer and an LED (light emitting diode) printer. One of the 
electrical potential difference of the is driver voltage represented by DC(direct current)5V for 
driving the circuit of logic systems, such as a control microcomputer (a microcomputer is called 
hereafter) and an image-processing circuit, and DC3.3V. On the other hand, the motor for paper 
conveyance, a high voltage power supply, etc. equip a power system with DC 12V, DC24V grade, 
and high driver voltage for efficient-izing. Therefore, the power source of conventional image 
recording equipment made the power source of the method of obtaining two outputs from one 
transformer, or one output, and the method of a DC-DC converter performing electrical- 
potential-difference conversion from there, and obtaining two outputs was taken. 
[0003] Moreover, since image recording equipment is equipped with an external interface, the 
protection at the time of a short circuit is needed. Since especially the picture signal input 
interface for incorporating image data from the equipment exteriors, such as a host computer, 
among external interfaces is - **-like [ connecting with the power source of a logic system ], 
generally the short circuit protection network of a logic system is needed. Moreover, since it 
may connect with the power source of a power system in the case of the interface for attaching 
option devices, such as feeding-and-discarding paper and image read, a short circuit protection 
network may be needed also for a power system. 

[0004] On the other hand, in the viewpoint of energy saving, reduction of the power consumption 
at the time of equipment standby attracts attention in recent years. In image recording 
equipment, while there is nothing ******** about image recording actuation turns into a standby 
time of equipment. In this standby time, the load of power systems, such as a motor for paper 
conveyance and a high voltage power supply, is not operating with image recording equipment. 
Therefore, in the standby time of the equipment which is not ******** about image recording 
actuation, the driver voltage to the load of these power system can be intercepted. 
[0005] Moreover, with image recording equipment, in order to measure efficient-izing of a power 
source, and a miniaturization, switching power supply is used in many cases. This switching 
power supply is usually designed so that it may become maximum efficiency at the time of the 
maximum load. Switching power supply is ****** with the description to which effectiveness 
falls rapidly, when a load falls. The load of image recording equipment has the very high rate that 
the load of power systems, such as a motor for paper conveyance and a high voltage power 
supply, occupies to a power-source full load, therefore — ****** it intercepts the driver voltage 
to a power system at the time of standby — the low effectiveness field of switching power 
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supply — a close intermediary — that power consumption does not fall in the end break out, so 
that it expected. 

[0006] Therefore, it is possible to have two power sources, the power source of a power system, 
and the power source of a logic system, for efficient-izing. Both power source operates at the 
time of image recording actuation, the electric power supply to the power source of a power 
system is intercepted at the time of standby, and efficient-ization is measured in operating only 
the power source of a logic system. 

[0007] Drawing 3 is the circuit diagram showing the circuitry for the power supply section 
equipped with the two above-mentioned power sources in conventional image recording 
equipment. As for this power source, a logic system and a power system are equipped with a 
short circuit protection network. In drawing 3 , a source power supply AC passes along a filter 
network 300, and rectification smooth is carried out with a rectifier circuit DA 301 and a 
smoothing capacitor C301. 301 of the up block in drawing is [ 302 of the lower block assembly in 
the power circuit of 3.3V power source of a logic system and drawing ] the power circuit of 24V 
power source of a power system. The power circuit 302 of a power system is controlled so that 
relay RL301 is closed (closing) at the time of image recording and it is opened (disconnection) by 
control-oriented-microcomputer IC305 at the time of standby by the ability intercepting an 
electric power supply now with relay RL301. 

[0008] The logic system power circuit 301 and the power system power circuit 302 are separate 
excitation— type flyback converters, and are controlled by power control IC301 and IC303, 
respectively. These [ IC301 and IC303 ] are the same power control IC (integrated circuit), 
although rating differs since, as for other components, the output power of each power source 
differs, the principle of operation is the same. Therefore, the power circuit 301 of a logic system 
is explained below, and explanation of the power circuit 302 of a power system is omitted. 
[0009] The terminal connected to the gate of FET of Q301 in the power control circuit IC 301 is 
an FET drive terminal, and drives a switching element The terminal by which the terminal 
connected to the anode of diode D301 is connected to the power supply terminal of this power 
control circuit IC 301 and the collector of a photo coupler PC 301 is the Cong ** roll terminal. 
The terminal by which the terminal connected to resistance R302 is connected to the emitter of 
an overcurrent detection terminal and a photo coupler PC 302 is a shutdown terminal. 
[0010] ON of Q301 of FET excites the ** lance T301. If Q301 of FET turns off, a current will 
flow to diode D302 and insulating pressure lowering will be carried out by the flyback actuation 
by which a capacitor C304 is charged. 

[0011] The partial pressure of the electrical potential difference of a capacitor C304 is carried 
out by resistance R304 and R305, and it is inputted into a shunt regulator Q302, and since the 
outflow current of the control terminal of the power control circuit IC 301 is changed through a 
photo coupler PC 301 so that the level may become fixed, thereby, DEYUDI of Q301 of FET 
changes. 

[0012] R307 is current detection resistance, if the error amplifier IC 302 detects the voltage 
drop and the voltage drop becomes beyond a predetermined value, will turn on a photo coupler 
PC 302 and will charge a capacitor C302. And if the potential of the shutdown terminal of the 
power control circuit IC 301 becomes more than fixed, the power control circuit IC 301 will carry 
out boosting charge of the capacitor C302, and will apply a shutdown latch while it turns off a 
DORAIBU terminal. 

[0013] Moreover, similarly, when the voltage drop of the resistance R302 which is the potential 
of an overcurrent detection terminal exceeds a predetermined value, the power control circuit IC 
301 carries out boosting charge of the capacitor C302, and applies a shutdown latch while it 
turns off a drive terminal. 
[0014] 

[Problem(s) to be Solved by the Invention] However, conventionally [ of image recording 
equipment / above ], with a configuration, in order to have two power sources, the increment in 
components and a cost rise are not avoided. 

[0015] This invention was accomplished in view of the above-mentioned point, and especially the 
purpose is in offering the image recording equipment aiming at the simplification of a circuit in 
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case short circuit protection is needed for a power system. 

[0016] The further purpose of this invention is shown in aiming at a manufacture cost cut in 
reduction of the components mark of the power supply section of image recording equipment, 
and a list by making the function which intercepts the power source of a power system at the 
time of standby to a part of protection network at the time of the overcurrent of the power 
source of a power system take charge of. 
[0017] 

[Means for Solving the Problem] In order to attain the above-mentioned purpose, invention of 
claim 1 The rectifier circuit which rectifies a source power supply in the image recording 
equipment which operates by the source power supply, The capacitor which carries out smooth 
[ of the electrical potential difference of said rectifier circuit ], and the 1st electrical-potential- 
difference inverter controlled to carry out insulating pressure lowering of the smooth electrical 
potential difference by said capacitor, and to become a fixed electrical potential difference, Logic 
system loads, such as a microcomputer driven with the output of said 1st electrical-potential- 
difference inverter, The 2nd electrical-potential-difference inverter controlled to carry out 
insulating pressure lowering of the smooth electrical potential difference by said capacitor, and 
to become a fixed electrical potential difference, When the current beyond a predetermined value 
is detected by power system loads, such as a motor driven with the output of said 2nd 
electrical-potential-difference inverter, a current detection means to detect the output current 
of said 2nd electrical-potential-difference inverter, and said current detection means, It is 
characterized by providing a cutoff means to intercept supply of the smooth electrical potential 
difference by said capacitor to said 2nd electrical-potential-difference inverter. 
[0018] Here, said microcomputer can be characterized by performing control which intercepts 
supply of the smooth electrical potential difference by said capacitor to said 2nd electrical- 
potential-difference inverter, when the current beyond a predetermined value is detected by said 
current detection means. 

[0019] Moreover, said cutoff means can be characterized by receiving control with said 
microcomputer according to the waiting period of equipment. 

[0020] Moreover, it can be characterized by said 2nd electrical-potential-difference inverter 
being a self-excitation-type ringing choke converter. 

[0021] Moreover, it can be characterized by said image recording equipment being image 
recording equipment which used electrophotography print methods, such as a laser beam printer 
and an LED printer. 
[0022] 

[Embodiment of the Invention] Hereafter, the operation gestalt of this invention is explained to a 
detail with reference to a drawing. 

[0023] (1st operation gestalt) Drawing 1 shows the configuration of the power supply section of 
the image recording equipment in the 1st operation gestalt of this invention. In drawing 1 , a 
source power supply AC passes along a filter 100, and smooth rectification is carried out with a 
rectifier circuit DA 101 and a smoothing capacitor C101. Then, the output of the smoothing 
capacitor C101 is separated and supplied to the power circuit 101 of 3.3V power source of a 
logic system, and the power circuit 102 of the power source of a power system. Since it is the 
same as that of the power circuit of 301 of drawing 3 already explained in the column of 
explanation of the conventional technique, 3.3V power circuit 101 of a logic system omits the 
explanation (abbreviation). 

[0024] The electric power supply to the power circuit 102 of a power system can be intercepted 
with relay RL101. Usually, it is controlled by control-oriented-microcomputer IC104 to become 
open [ relay RL101 ] at the time of closing and standby at the time of image recording. 
[0025] The power circuit 102 of a power system is a self-excitation-type ringing choke 
converter (it is hereafter described as RCC). The circuit of RCC is simple, and although it is 
cheap, it is difficult for an overcurrent protection etc. to incorporate a protection feature. 
[0026] The outline of electrical-potential-difference conversion actuation of this power circuit 
102 is as follows. A transformer T102 is FET. It drives by Q103 and is FET. When Q103 is ON, a 
transformer T102 is excited. FET When Q103 is OFF, a current is emitted to diode D103 and the 



http://www4.ipdl jpo.go.jp/cgi-bin/tranjweb_cgLejje 



2004/07/29 



4/5 ^— V 



current is charged to a capacitor C108. 

[0027] Q105 is a shunt regulator, and it controls the potential of an anode so that the potential 
by which the partial pressure was carried out by resistance R116 and R117 becomes fixed. It is 
changed into the photo transistor current of a photo coupler PC 103, as a result the potential of 
an anode is FET. The switching frequency of Q103 is changed, and it operates so that the 
above-mentioned potential may become fixed. 

[0028] Next, how to detect an overcurrent and to perform a shutdown latch is explained. 
[0029] R119 is current detection resistance, and if the current which flows to this resistance 
R119 turns into a current more than predetermined, the error amplifier IC 103 will output Hi 
(high-level signal). If this Hi carries out fixed time amount continuation, the potential of a 
capacitor C1 10 goes up, the latch circuit which consists of a transistor Q106 and a transistor 
Q107 by this operates, a transistor Q109 is turned off, and supply of the power to a power 
system power source is intercepted and latched through relay RL101. 

[0030] (2nd operation gestalt) Drawing 2 shows the configuration of the power supply section of 
the image recording equipment in the 2nd operation gestalt of this invention. In drawing 2 , a 
source power supply AC passes along a filter 200, and smooth rectification is carried out with a 
rectifier circuit DA 201 and a smoothing capacitor C201. Then, the output of a smoothing 
capacitor C201 is separated and supplied to the block of the power circuit 201 of 3.3V power 
source of a logic system, and the power circuit 202 of the power source of a power system. 
Since 3.3V power circuit 201 of a logic system is the same as the power circuit of 301 of 
drawing 3 , the explanation is omitted. 

[0031] The electric power supply to the power circuit 202 of a power system can be intercepted 
with relay RL201. Usually, it is controlled by control-oriented-microcomputer IC204 to become 
open [ relay RL201 ] at the time of closing and standby at the time of image recording. 
[0032] The power system power circuit 202 is the same RCC (ringing choke converter) as the 
power circuit of 101 of drawing 1 . An overcurrent is detected and only the circuit part to which 
a shutdown latch is applied differs from the power circuit of 101 of drawin g 1 . Therefore, 
explanation of other parts is omitted. 

[0033] A current is detected by resistance R219, and if the detection value of this current 
exceeds a predetermined value, the error amplifier IC 203 will be set to Hi. Since this Hi signal is 
inputted into control-oriented-microcomputer IC204, control-oriented-microcomputer IC204 
carries out relay RL201 to open after predetermined time amount and this is continued, the 
electric power supply to the power circuit 202 of a power system is intercepted. 
[0034] Control-oriented-microcomputer IC204 is made to take charge of a noise filter and a 
latch function, a circuit is further simplified compared with the 1st operation gestalt of above- 
mentioned this invention, and the configuration in this operation gestalt will become cheap. 
However, since the actuation at the time of the overrun of control-oriented-microcomputer 
IC204 cannot be expected, there is a possibility that dependability may be inferior. 
[0035] (Gestalt of other operations) In addition, even if it applies this invention to the system 
which consists of two or more devices (for example, a host computer, an interface device, a 
reader, a printer, etc.), it may be applied to the equipments (for example, a copying machine, 
facsimile apparatus, etc.) which consist of one device. 

[0036] Moreover, it cannot be overemphasized by the purpose of this invention supplying the 
record medium (storage) which recorded the program code of the software which realizes the 
function of the gestalt of operation mentioned above to a system or equipment, and reading and 
performing the program code with which the computer (or CPU and MPU) of the system or 
equipment was stored in the record medium that it is attained. 

[0037] In this case, the function of the gestalt of operation which the program code itself read 
from the record medium mentioned above will be realized, and the record medium which 
recorded that program code will constitute this invention. 

[0038] For example, things are made, using a floppy disk (FD), a hard disk, an optical disk, a 
magneto-optic disk, CD-ROM, CD-R, a magnetic tape, the memory card (IC memory card) of a 
non-volatile, ROM, etc. as a record medium which records the program code and records 
variable datas, such as a table. 
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[0039] Moreover, it cannot be overemphasized by performing the program code which the 
computer read that it is contained also when the function of the gestalt of operation which 
performed a part or all of processing that OS (operating system) which is working on a computer 
is actual, based on directions of the program code, and the function of the gestalt of the above- 
mentioned operation is not only realized, but was mentioned above by the processing is realized. 
[0040] 

[Effect of the Invention] Since efficient-ization at the time of standby is measured according to 
this invention as explained above, an overcurrent protection network can be simplified in image 
recording equipment equipped with two power sources. Moreover, it is accompanied and a 
configuration can adopt easy and cheap RCC now easily. 



[Translation done.] 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.ln the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the circuit diagram showing the configuration for a power supply section of the 
image recording equipment in the 1st operation gestalt of this invention. 

[Drawing 2] It is the circuit diagram showing the configuration for a power supply section of the 
image recording equipment in the 2nd operation gestalt of this invention. 

[Drawing 3] It is the circuit diagram showing the example of a configuration for a power supply 
section of conventional image recording equipment 
[Description of Notations] 
100,200 Filter 

101 201 Logic system power circuit 

1 02 202 Power system power circuit 

(Self-excitation— type ringing choke converter) IC101, IC201 Power control IC 

IC103, IC203 Error amplifier 

IC104, IC204 Microcomputer for control 

DA101, DA201 Rectifier circuit 

C101, C201 Smoothing capacitor 

C108, C110, C208 Capacitor 

RL101, RL201 Relay 

PC101, PC102, PC103 Photo coupler 

PC201, PC202 Photo coupler 

T101, T102, T201, T202 Transformer 

Q103, Q203 FET 

Q105 Shunt regulator 

Q106, Q107 Transistor (latch circuit) 

R116, R117 Resistance 

R119, R219 Current detection resistance 
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(HSR116, Rl 1 7-e^JESttfc»fifcdS-Sfc*S 
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[0 0 3 5] (ffiLOHJfi^^HR) ft*3. #3591 fi. *» 

y-^ xy^*#^) frbm&ztiZfXT 
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